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(54) DISPLAY DEVICE AND ITS DRIVING METHOD 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide the display device which 
has good contrast in brightdark conditions and is low in power 
consumption. 

SOLUTION: An organic EL light emitting element 1 2 is arranged at 
the back of a liquid crystal display section 13 as a back light and a 
reflection plate. Starting from the front side, the element 12 is 
formed by an anode electrode 1 9 consisting of ITO, an 
electroluminescence layer 18 made of an EL material and a 
reflection cathode electrode 1 5 made of Mgln having a reflectivity. 
Thus, external light beams are efficiently reflected by the electrode 
15 and become the light beams for a display. Moreover, if the 
element 12 is driven, the emitted light beams are used for 
approximately 100% as display light beams. Thus, the display device 
having good contrast and low power consumption is obtained. 
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(54) a*««R«*<OB»3Ertt 



(57) mm 

f 12^7^7^ httT, fei^KttKtbX, IE 
AW*. flELiMf 1211 MffJ:0 I TOTft 
47/-H1S19, *«EL*m-efc£>xi^ hn;w 
5*?t>X|18. RltttStTSMglnTSiS 

-TSi. i o oyt-t> h^ffl^t LTffl^ 



a ah* 




KttAV-Kftff 



14** 



1 

n, *KWtcoi^^bSiitt=£*b, AOEfli.tt«;& 
zr&mm om \zm £Mcd«ee * mm-r s z. t c <£ o 

*ft*«/t*;nc»iRiUTEBSnfc#«EL/'?*;p 

U ttBMtt&fltBMC&Ollllclfr&ltOttEtfBi 
Jjn£tt£ C £ fc «t D efcJSJfrf * C t <M*«£-T-5il# 

* i Btto^m. 

<h, HJX (8-*;iJl/-H T^5 = CrAi**>6 
ffi. 

SHI j£J1 1 Bm©3E^3£fi. 

«««ttllirEW«xi>* hn;R^yt>xilci?* 
ftAT«*V- HUTftiC t*»«i-r*»** 1 

So 

<t 1 E«©a?^gB. 

10] <»E*»*«/WI/tt. (»E-;&0>» 



(2) iff B8¥l 0- 7 8 5 8 2 

2 

H omm » ff ffl a MB*** omtttftm ir ± o « s 

«a«#fc»L8iitt**-rflt**fc. lew 
tt^stttat, NBflraK&cftuisomKEBS 

WE*ft**/X*;KOiWE**®«»6l»E««fcA»S 
*l&3e*lWEW«EL/'.*;KDWE««*-CEI*b, ffi 

easts KUMt-r 5 £ . 

20 -r*WE#«E L/t*;KO**i»E*»3ij5«/X*;P©IW 

E*a*^-bd9E««ii^6W»#'r*aii**i. 

[f»*3gi2] WERIt*»fc*t»T, MBSkI.* 
5ffiE*»fcA»Sftfc3fctt. WElW««&tfME#« 
x W- 9 h a )V 5 * v -fe > X ft * Sii f -5 C £ * 4* * £ T 

[»H©«MBfcIMi] 
[0 0 0 1] 

[0 0 0 2] 

tt^<, /Xyir^-f h*«^fcaiSa»OJK»«^«B»c 

SO(C*fb, W*?fi8TttA»/i7 5'f h<D»«**2 0 0 c 
50 tCT. 02 8t^-r«t5J&:, Elta«««|ffi2:S 



3 

7K8&©fg7jf;:¥gM¥E»EI (A-757-) 2^S2B 
EWS£S:«\ TiSK«SL**»Wfc«a'C*D. Att 

■*-*#©-»*«« u ^oo^^HW-rs^si^Jt-p 

[0003] «T. co«#<!)«i«*8ii:*(t*« 

AWt. Kusti i *aab-c¥aii*E«ii2 kxw 

T-6. £©i:£Afcf7fcA 1 tt, -8B^»ii^A3 ttT 
2 €®ftU St) WS#3tA2 tb 
TElfTS. £©R#f#A 2 lfc Alt* 

¥E*H&2£jg®U C©8ilbfc-*©3fo6SiRfi3fcB 
lift*. IfiXB ia«J£S^*SBK:AW-r££«fcC«fc 

CO 0 0 4] 

Aiw-au (A3) «t*aa*s««i2fej8abTbs 

"3fctt. Ktt%A2 0%*^M^bTU£uA^3> 

^XT-A3a*e>©3fc&3»*£<«^Cffl^*££#*T 

h£#5t-te/Vyi7 5-f b->XT\k3©5g?tteffi£_ttf 
5^t*?I«^n, iB»S**«JSJnu, (tciMMlKA 

[0 0 0 5] £fc, *7-7-fM£K»T#fi3{iS 
y * 9 -f h- =y - y 4 fr? «fc r> ffifem&® \z 

-c»n«. #ft©a«*«tt©«fi*©#*«RU * 

ft©»S*©3feStt»#JStf*MIB£#T*a«> *fe©« 
*5©TfeiW«*^-6TU*ofcD. £fc#6©&g« 



(3) #0B¥ 1 0- 7 8 5 8 2 

4 

•^tJjiiiUiteitntffte-r, Mits-tuT©/^^^ 

C»UAI*3tlc»-r*im*3t©IB^«»*b<«<. EW 

£©**«*£<r>tlr»-3fcfllJ8<bfco&. 

[0 0 0 6] — i3 7—y4)l>i/t£Viz&&7F.&ft5 
II^iiLT, ECB (ttfBfta*) S©S3tHlg 

io ^s§* s fc-s. 

[0 0 0 7] R«I<DECBS*MS8IH —#© 
*«WICK#*J*AyT?ft4*»-feiV©H*Hii(C, ffilfttt 
&WTS<l^«5EB$i±. -3&©«*«©T»lcEtt 
ISIltfcMfcftoTl^. C©£5ttttA&ic&B 
&3fc#tt»©«3fc«©ftUBC*0*a«*e;£n. 

3tttta©»fc*»H*3tetc&D. «&*:■*■©«-;&©« 

fc#ttR»«*cR»sn. ww-35©«3t«aa»bfc 
20 «. i@©aawffliai9f3tKios&5ifnfif 

fc&D, *«Cte2r©*#«©«3eflUBK:J:D»fJ6©* 
fi*©3tt. r3*DJJrje©fe©3l|££UTiB»an*. Lfc 
*it>T. ±EBA&jj%£Btt. *5-7-f^«tl/fc* 
J&©«H*r«U8 tPH3t«©S^^ffl t ± 0 S**-f £ 
*>©-?*>£. t:5T, BftttBliDBeEfciS&TBaW 
ft#<Xfl7r«0fc#V>«%tt££X.«. "SSDBUllBJEE 

30 [0 0 0 8] b*»LjS:*t6. C©J;56EC BUJKftS 
C**rsUttr&%©M&-?&«fi]tt*j9«. 

[0 0 0 9] C ©»?^/**L J; **-©«« 
«, "Bt^C^TRflFfcri^^X hS*-rsa^® 

40 cfeSo *55W**»*U«fc-5<i:-r*^— ©SSJg«, £-&© 
»«A'7>A©A»*:^*fTP«?S**SB*tlft-r 

[0 0 10] 

[*«*»fc-r*fc»©*R] M i t2«©^^-e 
»4» *«««K*v»r. -tn-enBBftwr*— **©ai 

■T*E(f|ga:^«3tfc^UE»tt*^-rft««iME«[fi 
50 BttftiRU tt«SK^ft««©miC»f£«©«E«qi 



5 

Hat 5 r t \z <fc *) fgftf -5 WtSx w ^ h d )i s * ? -fe > 
[0 0 11] SI*^l|2«C9^WfC*3^T«, 

*»*aiib&«, #«el/^;kd«««k:e»s 

S^<hIE?L<fc#aA£n, m®x.U>? hDJPS*-.y-fe> 10 
7. Jl ft K 43 V» XI? £ OL t ©Big^ lc# r> 1t%%t>*£. 
b. C©ft£ffiil£ffii®bT^ffi^£ttitrr3., *Tti 

<r>E#*^*RtfSi§*^a<T^S©T«&«5*T©J8* 20 
[0 0 12] mm^U? Ho;R*ytr>Xlrt 

[0 0 13] MtiTOl lEIiOSllfltrtt, ^gl©K 
*#t**I«w/^**i, «58iftf;:*fbjti§t££^-r 

u »s*^n^;n'*fisjbTSBa$tifc*tSEL/t^. 
s ntcyt £ e l t\ * ;p©«««te it b m^m \z m 

[0014] fcM&7jk> mm&7jk(D^-miz]$^xib& 

z>z.t\z&<o. W*SELA^;i/©^fe<&ffiic(cg8€-r 
ft©fe&tf«&£ffiIET3 fii&tg^ffgyl 
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6 

fc)Si;TSW**tRW^«fcD^g«*©A 

ffl <t LTffl ^n«A* y t- u -©£&& b \z&mmv>mwi 
^Wnimiztez,. 

[0 0 15] 

mmwmi) am, r©5swc«-s^^g©nis 

jg» i a*-r»r®@T*s„ 1^0* 1 1 f4**£«"C* 
o. fflMW(c^jcgaB$nfcwtSEL^*?i 2 

^©WtgEL%^^l 2©m(^lcEB^tlfc^ 

[0 0 16] £U\ W«ELS§^^1 2 0«SICOH 
T««-r*. #«ELf!5tiR^ 1 2tt. i^lttJXt 
!i51Sl4©±C, &g«@<tbT©, 3tK!lttt©& 
)S. ^^.«Mg I nTfcSR&WV-FmSl SifiBfH 

sntus. R»*y-Ptii so^itx 
b<, tcom^m^ (ev> ^ai-r^m^Ms 

16©W©gftS»fil (LUMO) ©IWfcfcR** 
Stl-Sfl^ttSIJi 1 6^©S^flJ^tifi^^Xtt-€- 

e« .tDnJ^Tfe (4 0 0 nm«±8 0 0 nm«T©mJS 

it) c#bEWtt©*«»»«ta*bv». z.<DKitti]v 
— H««i5tt, *»*sa5 1 3 ©aE«««ts#i6-r« 

»K • Hflte-t)?. S»*y-h'iI15tt. ft 

[0 0 17] E»*>;-Htil 5©±fctt, R«Kl« 

S^ftSIJB 1 6 **}g«$tlT(ri«. JlOS^ttSDg 1 6 
©K0tt. 20nm~100nmg*t*t) > i«ftS 

m^xmAtstix\f>&. ^ «2iJi i 6 ©±»c 

7£>mm\*. 2 0nm~l 0Onmt*fc»«SnTV> 
-5. BNDtt. PVCzffia-^ hC^-TS^^Jt^ 
0/1 0 0~2 0/1 0 0©«^T^A$la, IE 

nmmm 1 7 ft'v©jEiL©aA&^«2ii*iE-r«fc-5^ 
a. * bx. z-nzm^mmm i 6 tiE?L^i§i® nt 

f-DJl/*^7t>Xl 1 8©Ki?«, ^10. 
1 5 xfmt^:^. ^:*5. «T(CA 1 q 3, P VC z, B 
ND©«jtiCa^-r. 

[0 0 18] 

[ftl] 



(5) 
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NC CN 



Mb 2] 



A I q 3 



H H 




Mb 3] 



p VCz 




10 



20 



BHD 

[0019] »3t#»»4, m£o««i«<Mfc««ttu 

(photo luminescence) H— 

3* *feH-A>hi:L/m 4-(dicyanomethylene)-2 
-methyl-6-(p-dimethylaminostyryl)-4H-pyran (EAT. 
DCM1) HI 6fc*T £51:16 0 OnmttiB 

fcDCMl<D«jta*5Vr. 
Mb 4] 



30 



40 




.CH 3 



DCMl 

K — /X > h £ L 3- (2' -benzo th i azoy 1) -7-d ieth 
ylaminocoumarin (£TF, ?7U>6). **D> 016 
IC«-i\k5fc5 0 0 nm-5 5 0 nmffilK: tf— ^ £WT 

•To 
Mb 5] 




H 5 C 2 



flfiCD^feH— ^>httt. quinaqridone («T> 
-To 

Mb6] 

o 




tfiH-^>h(!:lTH tetraphenylbenzidine (« 
T> TPB) , 4,4 , -bis(2,2'-diphenylvinylene)biphe 
nyl, 4, 4* -bis ((2-carbazole)vinylene)biphenyL tetr 
aphenylbutadienej^^ft:, cyclopentadienet^3i#\ oxa 
diazolegf^#:^*^o KTCTPBO#|JBSCft* 
-To 

Mb7] 



. (6) 

9 




*fch*-/1>K *fth*-/1>K Wfeh*-/1>HS*- 

n^-'ti. p v c z ^tto. - y v izn-rz^jiitm&m 1 
/io o~4/i o ooifl^-egAsn. »^-rs*5 

[0 0 2 0] ll/i? hnjR^-yt>Xi 1 8<D_hC 
/-F«*l 9tt. ^?t*5«kt/#t8EL^l!l^l 2T 20 
I TOTMSft. -t<OftflH4«9 0.O5wmlC«)eS 

[0 0 2 1] «Jb, IMStl l©lfiEL»fl 

m®m<nsmmm&w&^ z.tt. tmewv&Atta: 

Lfcftfc^fcf*!: tic* D*«L#fc * 
It, xn? hcuvs*y-fe>x)I l 8 trs — PM 1 ®. 30 
1 9 t&^rfr-a-fcBSJPt), 0. l/tm~0.2/img« 

Li^f 12th '&m?z>ftm-?m'<2>&o}z. k 

T/-HSS1 9-CSStbfcD. K»*V-H« 
I15T?KMbfc0t<5^tl:iD. ^HffifC^'Jy 

wkutipoi* (#?>££>) ^trso^iiWt^ 

[0 0 2 2] ^ctC. ifoSiSt^gB 1 3<D*|j£©«H8£IB91 40 
T£. HlC*-rJ:5lC. JfoH^gB 1 3 tt. *t*^T 

n^— wt, -QWtfLiznzmmzs m*.\xm9o° \z 

3 <»:^ii?fc«2 4 <t«. *ti?ne>mytm&s.wzm£. 
^«2 QMom^mi8.\%. %nmwmwL2 o<z>#i*ii*im so 
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^77^7X^2 6. *7-7-{^2 

Ei-M^nt^s. *7-7^M2 7ii#e, « 

fc> un^^-yf??.^ 2 6*5j;tf;*J7-:7-f JP^ 2 

7w±tc«. m.w&&m?z&mv&2 stwffc-zn, & 

$j&2 8±\ZlTOft£>t£Z>«]®.mzttls7 0%U-t<O 

2 5*miitBct?fc^T 
mwmm.2 1 ©»wirt«fflictt. i To-ztzzmmmm 

3 0*5ii^limm@3 OtCft^^nfcT.'l' -y^>y^ 
tr^SSMh^^^X^ (TFT) 3 1*5, BXEftC 
ft^T^&E^ftT^S. E^^->«> ff^lRlS 
C/-?-niCIt$-rs^|6]^A,TE^J$tlfcv h u 
E?ij^ ^-TSTJ^ — 7^;W^©R. G. B£lJlJi 

*HH«r&Ufc. V»fc>«>*5\n^EJHf!««a-5. TFT 
3 1H ^oy-h@®^S«SBE^tB?3-r^y-H7 

5HH>7-r>l:»^SnTH5. itie.TFT3 1 

13 4 7jv^->^/&£n, H*«g3 o±s^sraitfi 
**i3 4-hfctt#U'f s h* Eisj&s^issn 

[0 0 2 3] *3fc*mt*. W«©***0*£««U 

(photoluminescence) #W^6ft5 K— /t>M?» 

•5. ifih'-/1>hittlt 4-(dicyanomethylene)-2 
-methyl-6-(p-dimethylaminostyryl)-4H-pyraii (JUT. 
DCM 1) 7jtJ6 0. 01 6fcjjVr«fc'3K:6 0 0 nmta 

[fb4] 

[0 0 2 4] *i6F — A>htlT, 3-(2'-benzolhiaz 
oyl)-7-dielhylaniinocoumarin (£4T» ^VJ>6) 

@16lCStJ:5(;5 0 0nm~5 5 0nmrai: 

[0 0 2 5] ffl©fiSfih'-A>StLT. quinaqridone 
(JUT, WJK» «TCWJ H>© 

[ft 6] 

[0 0 2 6] ffiH-/t>^lTH tetraphetiylben 
zidine («T, TPB) * 4, 4' -bis (2, 2' -diphenylviny 
lene)biphenyh 4, 4' -bis ((2-carbazole)vitiylene)biph 
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enyh tetraphenylbutadiene|S#&> cyclopentadiene 
mm>#. oxadiazolei?!ag#:^#<&-&„ KTtCT P B<7>$ 

lit 71 

[0 0 2 7] ifiK-yOh, »fiK-/t>K WfiH 

jutrnwrni/i o o~4/i o ootij^TigA^n. 

[0 0 2 8] Xl^ KD;P5*y-fe>XJg 1 8CD±1C 
/-HSffil9«. M*iMiELS^12T 
I TOtMStl, ^-CD^«^0. 0 5MmlC^$ 
[0 0 2 9] lfflflEL^tf 1 

2 <Dmmz~o^Tmwi>tz&. ±.ui>k.&?\z, 

LT. Il/^hP^5*yt>7.118i:7y-F«I 
1 9 ii%&t>1trcmm ! b, 0. l/im~0.2/jmgS 

12m ^E-r^fPfflT*^-<SJ;5«c:> n 
ft**, 7/-HtI19TS«tfc0. E#4#V-F« 

[0 0 3 0] K\Z. ifoH^gPl 3 0«^CD«B§*ltt^ 

siic^-ri^c ms,m^mi 3«, 

iSI9M2 0«J;tfraS«i2 lffli, 0i*bfc 
t^-Mi. T^^tl^P^lC. «A«BS9 0° 
^Xh^Yf^ •>^ElRj^nfcTN«S2 2#*tlfc$ 

o<nttj3\zi,mm%w.2 3^ffia$n. &j^»&2 i 

CD&#«ctteHl7tei2 4#gSfi3nT^*. ttUl7¥;1£2 
3<h&dft&2 4£fciu ^n^tl<D®3ttt^S^lC®^ 

SS20 fijop l ^mmt. mt&w&wl 2 0 ottfapim 

BSC, ^7-^7X^2 6, *7-7^;i/^ 2 7#jgi[ 
&, cne.7"77i'VXi'2 6*i!^*7-7-fM2 
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HA^fe^. ft5gai&iM2 9«$nti<^. — -jj. '& 
mwmwLz 1 o&ftfiffiiiffiicfcL 1 TOffe^iiti 

3 0*Sj;tfII5Si®M3 0 tc&Sg£*ifcX-f y^y^M? 

(TFT) 3l7ji, HmE^Jfc 

10 ga^. ^jtp-r-5*7-7^;p^wR. g. B&imm 
£LfzmmmM3 0 (Dm\zmt£-?zpi<Dmmn&3 ow 
^jsimrzLft. \,*t>«PZ7 ! )v?&m®w&z. tft 

-i>izmm$n. t®FK>«imtff*iiiAt 

3 h*W >5"f >t;»«SftT^4. Ctl5>TFT 3 1 

#13 4±(Ctt#U-f 5 F^e&D. £fi£l9#*)t£il 
fc^gdl^im3 2^fiK$nTV^„ 
20 [0 0 3 1] KT. C©t5fti*0**811 1*» 

[0032] zomTummi 1 

^enb«Hi»^S^-r. ST. AMftate. 

AS*7ta«, |KUI}1£«2 3, M2 2. «fil7frl£2 
30 4©0«ftsJBS«tt, fiELMff 1 2»CAS*$*l 
3. C^AStftakt. 7/-Kfgl 9<hxP£ hDJU 
5*y-fe>7.II 1 8^aiibTRW*V-KSffil 5T 

t^t^TtS. ft*. BK:t5V>T7V-K*ffil 9t 
1^ hP;i/5^yir>XJSl 8 07tJa*f^««bT 
^bTO^. mmiZ7jiTJ:5\Z, A^Tfeatt. K»#V 

itie.ffiltTtb.tfimtTfeb.tWffi^ldtt, 7 /— VM 
40 il9tIl/?hDM^.yt>Xll8i©liOft 
AW^Sr0 tt^t, d= t •sin2 0/cos0T':8 
•TClt^T^^. CeiT> A«ftO=30 4 t-T^i. 
t = 0. 2 MmTfe^t-rtl^ d = 0. 2/imifti: 
^S. CO<fc5«C. **SS^IiTtt. WSIEL«l£f$:ffl 

yt>zmi 8 t©MJ!Ofn*/h$<«IA^C«i:^-e^ 
•5fca6. SW*b, b,<Z>SE8tdtt®$g<&-5. ft*. 
XI/ hDM^7t>XS 1 8<DJS0f^*Sn*bTfc 
SSI^^OMi:^:^. ZWtz®. KtoKb* b,W$ 
50 ^gBl SlCAfttbTttfTjtttJW^nfc^^tC, -a©* 
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rev, &*ww*WftmzMtfiisTm<mm (t*e># 

V-K««l 5TRS*$tl7fc,fcttfC, 7/-KfI19 

[0 0 3 3] (Bft^SgTffl^-SS-a-) ^(D^gll 1 
*«S«ttTfflV»«»^»» ^ELfgftilt^l 2£*> 
*Ifcl/TIt»*. £<B£*©*«ELSHfc* : ?' 1 2(0 

PVCz, BNDRtff^*mfr&&5IE?Ltfi2iJltA 

M7DtXS*t. CCT*. *r«carrierl&i£)il*9T 
Oflt^cD#gHf te, lowest unoccup-ied molec 

ular orbital (LUMO) <Z>*fM£l::ft#£*U 
SfH4te» high-est occupied molecular orbital (HO 

mo) <nm$uz#Lft£ti. n^&TLftte, z.nt>nffi$: 

n^iZ&ttfton^&iaJj (eV) KEfcStl, iEJLtt 

mm<D-i^r>it^)v^r- (ev) icR?*$n?>ct 

[0 0 3 4] *V-HSg*^«?»Sia (ET 

L) 'NOflt^O&AKWLTte. cathodeCD®^^ 
tA 1 q 3©LUMOi©^©#r>yt)HSi^i55 
cathode&tfanodefimcffi^Momm£EPj!jn-r-5 d £ 

-h*mffi^&iE?Lttm« (HTL) ^.OiETLoaACi 
LTte, anode©-1'^->{t:x^;V^— tHTLC30M)Sf 
tDHOMOt(0p 8 1©#5 : ->>'-f ;i/P?fi*»*5^, cathod 
eR^anodeffi CtE £ E|l toT S £ i tc <£ 0 fH D tt AT* 

[0 0 3 5] ^»CHTL?3©iE?LW^f!)lC-r)ViT«. B 
4lC^-T«fcpC. PVC z tBNDtCOjg^lCj:0^ 

^ttiftS. anode(D-r^->{bx^;P^-tB 
NDCDHOMOtCD^T3feSgapA^SffiOHli)Dtr J: D 
^DSAfc]E7Ltt. BND©HOMOiPVC2©HO 
MOt©M©gapB^*tfOMTETLI;W 
O. A 1 q 3 fcaA^tlfc«TFC5-SPtt. SffiCO 

HJSP^J;DgapE^S0®A-5^. gapD**^€rt-^«e>fc 
HTLI'*3ttSETL<t»|fffif*)a(C®*D. HTLrt 

mm®®?* nK><^m^\t. etl^s 

-5. 1 SJlia^fci 1 0 nmg^cO^aiJ^ffii^ htc 
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[0 0 3 6] @5MI©PVCzt, J^U>6*tH 
-ysnfcPVCzli, x^y-;u4>t' 2. 85xi 
0- s (mol/1) T-^TS^vU >6», ^n^tl 
Oft&iRX'^ HUT&&„ 0>f>, ®^ (a) «. PV 
C z«©iRX^^ h;U-C3&D> (b) tt, ?-7<J> 
6#F-:/3nfcP VC z SeMlX^ h;n?<&*K 

(c) tt, i/VU >6 0X^/-^S?<D®it5( 
X^^h^TS.^. -$m (a) (b) fr<E>i7T 

>J>6«, PVC z tftt4 0 0 nm~5 0 0 nmWfi 
10 \zWSL\L— PVCzlfteit, 3 5 0nm 
Oft £ "RlX-t £ ttJI £ * L T ^ 3 . 
[0 0 3 7] 06ttPVCzfI©EL (HUfhaJl 
= *yir>X) iffitPL (7* MVS*>;/-fc>X) «r 

£?87fcX^ PVCztt4 0 0nmjfifl: 

E L tf-^RtfP L tf— ^ ^tlTtr^. 
[0 0 3 8] 05, 6J:t)PVCz0Wffli6. «t 
^ tiE?Li«>^-&(C«t:0 P VC z g##4 0 0 nmift 
20 mz¥->7$:ft-rz>5£y£Z3iU. CCD-gB*^TU>6 

**^»<^2««jitWWtiEL^7t^l 2 TB, 0 
1 6{C^T*5(CPVCz«4 0 Onmlf-i'OM 

[0039] z\<D&5ts.ifem\z£.<o. ^nmmm^mm 
i 7 te^ttjgi^i 6t«>#®ia«-egdsfcee). mm 

mztelEKtfiMm 1 7t7y-KlSl 9SKP^|6JC 
•5. 56,1:, xi/^ ba)\,=-*yt>xmzft®{k-et%> 

~c®i&vtcz.tiz£r). wm-vm-temmvH&mwfrz. 
[0040] mmmmi iz^xstrnvr^ z\ 

Jf ©BlJPatifSlO. 1 5 ximTSO, Xfcf>n-5M>y 
T. il«8EL^. ^ti^^OELtm^Xl^ 

so WiensELisa&ttimt&s. cofc*. 
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±.mmmmm 1 \z& uta 2 &m ^xmrn hr^K^yt z 

lr*Ttt, fgft^xXA^Xl^ hDM^-yt^Xl 
* \z Q. A 3 tlfcfl^ £ JEH ii onm-B: \z 0 tti $ 
n-S. J: CD J; -5^X1/^ hD;R*.yt>XSttfift 

>x B »c mm £ tiT tr» a -efloB $ tir«>tt«t>ii>fc 
*#xXA«, if6&K^f'te»A4^t^T^4„ £ 

^Jbp-rSdt^Tf^ift^co^, WtgEL^^coj;? 

[0 0 4 1] A5-7-fM2 7CJ; 

£&<hWtttEL^iit^ 1 2(CJ:4fecop^©^$fT 

T?tt. SI**V-K«ffil 5«, EStBiWB&lftBB 

3t6©^*t-e#-5jStf, ii^EL^io^nT^i 
[0042] (mmmm2) m7\t, ^mom^mm 
t> S2B$n, isi 4co«®c«i^, jy-Htu 

*7t>7il 8 coBffctt&fct. 

H^fC. WtSEL^^^l 2comSa^S<£<-C#. 

■rs^^piffijc-rs. *3Mibbtwu *«i 4±ic 

!7V-F«Sl 9£EgU Sigy'D-trX+CD&IgCD 

7* Hi/^xM-vf >^t:*ftitt^»Ay 
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-Htt i s^^fc^^-rsit^-c^-scoT. sb 
4. 

co 0 4 3] mmmms) @8«. *^^CD*^gB 

cD*js«»3$^T®f®@T*sb4„ ^-mm^m^mmm 

fC*^4»fi^«2 4Sr«B§tf^-5^S ; t-H&SfflL/ 

3*951 2C0^jg^»«2 I cmm^-HOWC. MX, T 
10 7-KSSl 9, XU-i7 f-D;PS^yt>Xil 8. R 

tract fcfe, ^SiBJBBtfctt 

[0 0 4 4] (SlBfl£B4) 0 911 &ftwe>&7jkmm 
coH«ffi4**T»f®0-r*4„ **Jg^co^*^ 

lltH«T**. L SMKB^l 2 tt, ±f2Ufc 

mmmm 1 co^u^y- kbb i 5 *is^«B««T^ 
4*y-h*m® 1 5 aicB#&*snfc#i/&-i?&4. s 

fc, WBELf&ftB^l 2<D'&Ji\Z\±, Alt^^m^ 
**ifi«EI#«3 3*tSSBStlT^4. C£0J;3^:«^ 
£?%Z\L\z£r), H6(C^TJ;'5C 

12i:SrSiSL. tt«M»^3 3THS*^tlTM»^b 
t)^4. CCOt#, *l^l'ttS^b«l£«tRW«3 3 

#tiEL^3t^l 2*ffii6LT«*ffl3tc^^^ti: 

scitcio. assise 1 3©^scoBBf6jic:isi;fc« 

fc. t£«K»«3 3C0*ffitCA^a^afc4t. C<0 

40 [0045] (*js^5) 01 o«, *%wommm 

gf(C*^Ttt, m&3z7K& 1 3 CDS5<1^« 2 3 COW® 

ic«;«c«4 1 *mvtz&*mitt. nmmmi tmm<» 
«&^^tifc«t?&i9, AW^nfc^^eco#®-c 

Eftf, Siii^^OigLig^-r^ifCctO^cOjtffTjl^* 

ttft^-e-stSfg^^-rs. ccoj:5^jico^gg-e 

^tlfc^, MA2 2CA»bRI#*y-H««l 5C0K 

50 mz£r>Km2nrzmmxb-t>mmxfo2 szmmvtz 
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mzf&m&4 i tct£m£ti*cDT, -n\ztt,®.$ti 

•SCt^e., J; 9 $&i^©«&# fete 13 
[0 04 6] (^86^116) 01 ltt. *mW<DWimm 

mm\za^Tit, mmmmffi 1 3 tmmE Lm?t%^ i 

2 £0IHfCttffi:tt4 2 SKtt&jft&HNtt*. 1 
iH«©*J*T»*. i£ffctit4 2tt. 5V»CRfc*IMr 10 

igifd RWSilttt, Afctffca#i&i&2 2 £51 

i!Lfc&#;i$:«[4 2ic«fcDtem$n, Ktt*v-F*s 

1 5©JKf*tCi;9E^£n;fcaj|*ftb*mu:i£«:<£4 2 

•5 So i g»»$n 

3©T% ^ftfc^Srfr? £<fc#T£&. 20 
[0 04 7] GftR&lB 7 ) m 1 2 tt, #5£B/j©3^g| 

^•5. 30 

[0048] mmmt&s) 01 si*. *mm<aw*m 

8 fc*-r»rBfH"r**. P9H4> 1 1 tt. ^ 
SfiTfeD, JK»*^a513i:, ffi&ftE&^fcEfi 

fc, <Stt^ra^©^SStft«^S. {9|x.ttMgInTa: 
5S»*V-Hlll5«iWSftW5. &43, -EU 
*V-1««I1 5 0»»iUm tfftlWtOijSt* 

(eV) **, S^»3IB1 6 CD*m©««£#^IWg 40 

(lumo) ©*& KEi&$ns 1 6W© 

V>„ MMtt©i»5, iOnJffi^ (4 0 On 

m£Uh8 0 0 nmfi(T©aJ«B&) C»LE»ltO»«# 
»*«a*LH. K*t#y-F««l 5±fCtt. Al q 3 
d^ftS«^ttjSS 1 6t, PVCgtBNDt»l6» 

tutJEnmmm 1 7t, «aisnt 

•5. Xl^ hnnr$*y±>Z>m 1 8±1C«. 7/-H 
Hfiil 9Hmmt£tlT{r>&. 50 
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[0 0 4 9] n%tm& ^Jfe©ft**<03fcSlft«tU 

**i*n*fi, life, *ftfc»* , r«itii'5*yfe>x 

(photoluminesceace) F— /S>hT& 

•So #fiH-/OhtUH D CM 1 tfi$> 0 . 016 
{r*Ti^lC6 0 0 nm(tiBlcSS3tH-f ftWT**fi 

6***0, 01 6 IC^T cfc -5 ^ 5 0 0nm~5 5 0 nm 
mz\f.-~9*mt ZBteOftftZm?. ffij©JtfeF-/1 
>btVX. WJHJ'*'**. *fcF-/t>hfcL 
T«. TPBSlfflStll., fa©WfeH-/1>htbT 
te, 4, 4' -bis (2, 2' -diphenylvinylene)bi-phenyh 4,4' 
-bi s ( (2-carbazo 1 e) vi ny 1 ene) b i pheny 1 , let rapheny 1 bu 
tadienej^^ffc, cyclopentadienei^S{£> oxadiazole^ 
*MMMf**S. #£F-/t>K *fiF--/t>K #fe 
F —/I > b tt*-n^n. P V C z SMfcx- y F fc 5 
^ Jt 1/1 0 0-4/1 0 0 ©ifl^Tjg A £ 

[0 0 5 0] msk&iami 3 a. mmBL9&tm=F 1 2 
©tv--f«si 9©*Bj«fcjE«sn. wfl-ffifc-tn 

S91S«2 0 £&jg?H»&2 1 £oni:KA4 5 £f*A 
bfc**jBifc-3Tl-»*. IN83II£tt 2' 0 fit. ttfirtfiM© 
IC, I TO*^ft5 nJ«3tlC^b 7 0 %«±©jgiHf 

&Sftl}Eftfflt2 9*»»j«**ir«r»a. ft89J£«2 1© 
*ffRJF*3®ffi!ltC«» I TO-C^:SBi^S®3 ORM^i 
«3 0KjH.SnfcX-fyy>^«?T**TFT3 1 
J0*H*E J« E L fc*» o T^SCE^IJ S ftT H * . E5i^ ^ 

$tlfcVhU^XE^Jfc7koT^>-5. TFT3 1H * 
©y- hSffi^^«E*m^-rsy- K7-f>t«I 

7-f>l:iM^tltlr>5. ^ltie,TFT3 l*"&tr#H 
tt. ^fli > 'J 3 6 ^ H rfl^^K 3 4 dVX 
^->^$n. H*«®3 0±R^ep B 1*g»)l3 4± 

3 2^Jg^$nT^-5. 

[0 0 5 1] 83ElHlffi[2 9 t^Elfilie3 2tOS(Clt 
M^|Sl(cS)WElS]an^S I 4 5^«lt^S. ^ 
S4 5©^tt. E161K2 9, 3 2©±lC*3W-5E(B]^f 
(fd*El«0K2 9, 3 2TSM^tt. B9I3E(6]1K2 9. 3 

2mizttvmfrts;7i'rjib&T-mmi<tcVimT'. 
<Dmm.mfr*>mij<Dm®.m\z$\fr-DT7 5° ±10° © 
y-f a h^T^©^i6iic > y-i'x hErSjbT^s. 

[0 0 5 2] ^H, COSittl llcist^Ttt, ?K 
Si4 5©aSf^S^ttAnt^fliS» diOgt^SA 
nd©«ti, ^g-^©«)t«23> 2 4 ©Siil$ft©lSj 
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1 3 OMSK 2 0 , 2 1O«g30, 2 5P>1fcep 

Aa-r^SffitcjESDT. m. #. n. ei: 

SEfls t % <k -5 tc Wife L t trJ 3 . 

[oo53] m 1 4 a. 1 3 

©Efpmagi#{g#«2 3, 2 4©Sii« J (7)r6]#^^S 

te. i&S^gBl 3fflAnd©fi$8 0 0 nm~l 1 0 
OnmCKS-riitfelC. «3frK2 3, 2 4 te^-ft-? 
n<DSii^2 3a, 2 4 afc&O.fc'S&iei^CLTEB 10 

[0 0 5 4] -rftte-fe. 01 4©J:3K:. ttft&K&l 
3©-:£©g«[. #j;5Lte*g&2 l<Ofi»fcU»**»» 
TEI^Ir] (Effl&3 2<D7\d>PJ3[Pi) 2 1ali j& 
S^SEl 3O«tttSlC^LT*dI0{C5 2. 5* ±5 
° ©#fnJ. m^<0&WL2 0 ©ifi^Cfctt-SaSNISH^Efa 

^r(6j (emts 2©?e>WfK» 2 0ait me«M 

SfC^LT£lSDIC5 2. 5° ±5° CD^lSHC&O. i£ 

E. *«2 1*»S*«2 0fc:|fliJjfl»oT#BDK:7 5* ± 20 
10° ©y-fX h;giT'y^X hEfrLT^S. 
[0 0 5 5] ^LT. JKftS^ffil ZV>mWL2 
fc:fe»**jfcj|$H ! «|6a#lR] 2 laSO* ©^iSji-T-S 
t . ttB&Kffi 1 3 ©*« 2 1 IC^|6]-T 2 4 © 
3tj&Sl2 4 ate. WfB^II^Wy^Xh^^J^fa 
(£5 2. 5° ±3° ©#|S]«C&0. i&H,3l*gBl3©* 

«2 0(cMr6)T^iS7t«2 3ommm2 3 ate. iria^ 

-TX h^t^|6]fC4 7. 5° ±3" ©^iSKCifeS,. 

[0 0 5 6] C0£tt7gtt©*?-ttAS*SB<*. m 
AS^gB 1 3 ©Jj£,8rB©«JB#rfeffl t-ttvmfflS. 2 30 

3, 2 4offiftipmii%mmi-Tft$ : m&-rz> ! bo>T% 

tfeoT«JtK2 4tCAS*LT. £©fil3fc1£2 4£3i® 

1 5 T'&.Mzn. mmmytwi 2 4 t^^^gg nti 

3l£fic 2 3 t £m\m® LTBABttSBOftiSIIIEtHIt 40 
[0 0 5 7] &i5. R»*y-Hit 1 5TK*J$4afc 

m t mm c GL&myt t & ^ tb^s 2 3 \z a *rr -5 tz 
[0058] fix. metta**«i 3©$AH©ig 

JSSrflUBte. ^©iKAJI^WWlnimjIKlfcDfcj&Aft-?- 50 
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£©«ftffi2 4£g$T*£8tfift©ft^]g©itCJ5Si; 

[0 0 5 9] -rt£t>%. m&^&i 3©m®2 5. 3 

< &£©KoftTffiAS©ttfB#rffUB#/h;* < & 
BA&K&1 3 0a?SSO«JBSf^ffl*^kT-5 
£. jKS^SPl 3*Sj©LTM^2 4lCAW-r?»7t 
©d##«ia^t;-f £©«?£& 2 4&&mT2> 

&&:6ft©^«©ifcKf&i;Tft©#&#i«fbU ^-© 

WSHAy-Htll 5T^&£ttT&A3l*gBl 3 
[0 0 6 0] ^(DJ;?!;, C©*7-?g?aS^B©ai 

stfto-fe. oso«*eit ti2 5. 3 or B iicwsD-r 
[00 6 1] 015 «±se* ^-^s^^fio^fe 

(Omt^Th-t a*^b*6^0Tab-5. C©il 5C0J;5 
E. ±8E#7-f&A3E*gfi©3E^fete. a£A^$l 

3©s®2 5. 3 om^mm^mmiyT^n^wm^m 

Tte/1— (P) tCjSUfeT*0. 112 5, 3 0^ 

-r^tj*,* (r) -nk (g> (b> -^n-»e© 

[0 0 6 2] Slfc. H©^ttli^43ltSW^^R 
(min) it. S©^*^t*5ttStt!M^*. mm 
iE*«5V©itTR (5 V) . ^«jnaEE^7 V©<h# 
TR (7 V) tt^i. ±E*7-S£S*^Sfi©UiS* 

R (mi n) =2. 78% 
R (5V) =22. 85% 
R <7V) =29. 55% 

[0 0 6 3] ^-bx. ±mt>7-mMkti7rsgimiz%>VZ, 

(5 V) . aS^$-&2>fcJ6©^ft3SEE^7 Vttfc 
tt®3>h7Xh4CR (7V) fTSi:, 
CR (5 V) =8. 2 2 
CR (7 V) = 1 0. 63 

Tffet). e£S^$#3fcifc©BJ;!jq«/££7 vtifct 
Ste^>^5^, SS:^^-ti-SfcJ6©9J»n®EE?r5 Vi 
Lfci^Tfc. *»lCiS5^3>h^X h*i#^n-5. 
[0 0 6 4] COJ;54^fii3>h5XHJ, jgfi 
3?*gB 1 3 ©?Kffi 4 5 <Oft=f- ffimm. 2 1 Mft> & £« 2 0 
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miZftfr?X7 5° ±10" «Dy-f X bftT'mfeOJjfo 
irM^I-ElnlLT^O, ClCDj&ilS^gBl 3©And 
««I^8 0 0 nm~ 110 0 nmT-&£ itfelc. Sffi 
2 KDia^tfe^SjKS^WElSj^lfiia 1 a£0° CO 
^iLfci:^, M3fc«2 4©Si§«l2 4 aftUMMHF 
O^-fX h^[6li3*^f(6](C5 2. 5° ±3° ©^fa, d 

itm.2 zv>mm2 3 aawey-r x h^mtm^miz 

4 7. 5° ±3° C9#|6]C.f£££nT^-5 
[0 0 6 5] l/fe^T, dCO*7-^*^SmtC<t 

tr. p}i;Hm-ettg:©fc£at*U Lfrfc. 3>h^x 
[0 0 6 6] 31StLTffl^5«^, S£3fc©E 

ifiK-/X>htLTDCMl, glfiH-;i>hi:bT 

IlC0<k5^#mEL^)t^l 2tte. 
t~5gftt-£fgft#**£{£lcKi3:5rr£ £ £#T*^3© 

30 

[0067] (nmmmv) mi 7~n 9«^co^^ 

C0^^9^L-T*3D, 01 7tt*7-JKS,«^ 
fiCD®fgp0-t?&5. CCD*JS^CO*^gl 114, jfc 
S^ggl3t, ffittftlcfe£lrEB$nfc*rtlSEL5S 
5t^l2t, *^;MI&«J&;*ns. jjgilig^gB 1 3 
tt, -»©S9^SS2 0iSgiS«2 ltCD^iCM 

S4 5^itAsn. mmw&&2 oon-mwizttLmmm 

4 9^EiSn, CCffi^S4 9<^®MlCliiJffi§ft«*2 3 

#E»s*u '&mwmm2 i<Df>ym®iizmffiytm2 4 a* 
mmzntzmmtu-DT^z. wsmwm&2 o«. *ffa 40 

mm& : £G?z>&mm&2 st>m^m.t&±mzt>tcr>T 

M§n, *ii«2 5±Kttffifa&S2ttfc#U'1'S 
F^e>&3i!Jg2f&]ffil2 9«2fttH5. agnate 

2 1 c9Mf&irtiBiaijt«, 1 To-ztzzwmmmz osix 

B^«3 OK&i&StlfcX'f •yf^^f^STF 
T3 l^H^gB^JKLfcatoT^&KmttT^-S. E 

Tffi^JSnfcVhU^XE^JCfcoT^-S. TFT3 1 
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U-f>7-{>\Z&Wi£tlT^Z. ^n^TFT3 ltt 

3 4 .tic (i# u -r s f *» s & 0 . Ei^jas^ss^ nfc'# 

SBlS]l»3 2««MSnT^*. WI2I6JM2 9 fc&Et&li!t& 
3 2 iW^Ctt. m^(S]«tlE0Wffi|6]$nfc^a4 5^ 

[0068] z\<ommmm<Dt>y-m^^mm\z^ 

Ttt. «S*^l 3rtS15C»±$nfc^4 5<DAn 

-nv>m%Wi 2 3, 2 4 COSiMttRt/feffiMS 4 9 Oil 
ffl$l©fii*£. A«ft#6&ftT-&S£#©tB&ft©fi 
112 5, 3 OPfllC^iD-r^SffiK^UT. 4>&< 

[0 0 6 9] 018H »±*nfctt»2- : ?©efii«* 

«)©fr££^gfii i©^ffifflija>£.Efcfa-ea&0. 
;i©*lt»IB-ctt. ^foy-fxh^^rs* ±3 

0 . An d cottar 8 0 0 nm~l 10 0 nmfcBJtU 
&ffiMK4 9 tbT'J^T— >3>Ofi*«6 0nm±2 
0 nm©fc©£fflV> ^fi9S^«ffi!HS^K 2 
3, 2 4£^-©iSj®tt2 3 a. 2 4 a £#© J: 
KLTEfiL. ffiBlfc«Jfc«4 9ft*©ji#m4 9 a* 
&©<k?&faS-fcLTi3fiUT^-5o 

[0 0 7 0] -r^t)-6. 01 8©<fc5K:, — ;£©S1£. 
WA«»®ffl!ISS2 1 ©jfifif fc^W***^^^!*! 
2 1 att. ftlS^Il 3c9«ttSfC^UT*IslO(C5 
2. 5° ±5° ©2tIpJ, ffi#©*ffi<Ug1£2 0©Ja&^:: 
^3^*S«.a^H i El6D , j'^i)2 0 att. ttEtiSKWUT 
fclsI0tC5 2. 5° ±5" cO^ftCa&D, j&i&5H=-tt, 

S2i«> zmmmmwi 2 0 tciaj^o r*® 01:75* ± 

10° CD^-TX h^t?^-f X MH|SlbT^-5o. 
[0 0 7 1] fbl, »HMSS2 l©jfi^(C*5tt5^ 
S»^E(fiJ^f&J2 laSO' C9^|6lt-r-5t> «S5(M* 

« 2 1 izMfo-rzmmmftm 2 4 cosiiiitt 2 4 a tt, m 

EjffiS^©!y-fX h^(6ji5S»^l«l{C5 2. 5° ±3° 
CD^ISHC&O, *®fii|*«2 0^(6i-r^^«iB3fc«2 
3©SiiW2 3att, JfflKy-fX h^A&arcSrAic6 

0. 5° ±3' <D-jsmz$>K>. $e.f'&fflM«4 9©ig 
«4 9aii, fiTlEiy^ X h^lRlijS!^(SllC5 2. 5° 
±3° ©^r|B)Ca&5. 

[0 0 7 2] ^©^M^SIO^^BI ltt, &&3t7r; 
gftl 3©^ , i©?gH*ffPfflS^{affiM«4 9©«H9f 
fPfflt-»©«^«2 3, 2 4©«ttffflI££?tJffiLT 

?t^»e-r^fc©T, c©*7-^s.*^sb<c43^t 

tt. ^M03fc«2 3£Si§UTA»bfcia*MIft#, 
fflil«4 9t«l4 5Sril^jaS-eSfriS«l:«^«4 9© 
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. &mmw%Rvm& 4 5 cd»bst &m \z& vm^m* 

2 4 t«S4 5 <tftffi^«4 9 hWtmm%WLZ 3t£M 
[0 0 7 3] &*5. ^lt*V-Hmffil 5TI«*nfc 

4 9\z£r>xtttmti l zM<7)ig!&'?mmmftm$:g:if. a 

[0 0 7 4] jfoS4 5 «tgJS#Tf£fflte. JlcDffi 

iciotffbL. *n\zh*>tz^>xmmm%WL2 a\zk 

4ZM®^Z&WL&ft<r)ft&m?)mzfcVTft(DM&tf 20 

1 1 (D&minzM&i-rz. 
[0 0 7 5] LfcAbr, cn^mmi iv>m%i%:<D 

•fe. ^>*0^fett> *ffi3 0, 2 5^fcPHS0-r-5SJE 

[0 0 7 6] cco^gig l l co l -DCDiSsft-eai^T^ 

[0 0 7 7] El 1 9 ttS^SB 1 1 (Dm^&omit^m 30 

mi lofsfiii ti2 5, 3 om\zms.tmmvx 
^ts.^wmvtm-vw\—7)v (p> e 

S2 5, 3 0|fflcDePiD«JSE£i«< LtljXffltt*^ 

t. (r> (o <b) -+m->momiz$n£ 
[oo7 8] c©^M^fi©*^gi 1m 

*ll<&**ttffi«tfilt#*R (in in) it. S<D^* 
tttttc*5^SffiW^$r. BJJJDSJE;&*5 VCD<fcj*TR (5 40 
V) . ffliMMJEW 7 VCitTR (7 V) if-St. C 

R (min) =3. 3 0% 
R (5V) =23. 64% 
R (7 V) =2 8. 9 1% 

[0079] fi/T, zojj^-mm&Tjimmizjsttz 

«6 CD f=PJtjn«ffi * 5 V .h V fc t $ CD 3 > h 7 X h £ C R 
(5V), e£«^£#5fca6<DBJ;fjnttEE£7 ViUc 50 
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t^c03>h7X KiSrCR (7V) fTSt, 
CR (5 V) =7. 16 
CR (7 V) =8. 7 6 

T'&0> a*^$-fr-5fcJO©^J0SJS$7 ViLfci 
#ttfc%;5A/, e£S*£tf&fcJC>cDEi|Jj!jQ«ffi£5Vi; 

[0 0 8 0] Lfc*ioT, ^cd^tkJIBI 1 KJctltf, 

-f 5 3fcS©3&#T**ai«Ufe«fctf#, ft, 

WcDHfC&SrSzSUT, BWT^oMoli^^e* 

[oo8i] ft*. ±mmmtem-c&. aisrai^ 

0° CD^ffitCjfcfbT. S«A%«2 3<03iiH2 3 
a£60. 5° ±3° CD^fa, ffcffl^«4 9<D&ffilil|4 
9a£5 2. 5° ±3° <£>%!ft\zm?£Ltztf. CCDf^g 
»fOJ:3t. M^fCMXh^STS* ±3* . 
4ndfflM8 0 0nm~l lOOnm, fiffif S4 9 
©U f^r—i/a ><Dii£r 6 0 nm± 2 0 nmi L, 

mmm^2 4ommm2 4 asiE«i»fo 

-f X h^fttS&frftt:: 5 2. 5° ±3° CD^ftlC^T 
ttrffiO- CD^fpJtC^LT. «iMMfi2 3© 
3j1M2 3 aW»»?OS'-f X h^(S|i:jS»^rSjtC 5 
1. 5°±3°~60. 5" ±3° CO^aco^t6j> &*S 
M«4 9CDS*g$i4 9 a^gtfiE^^xh^(Sji3?^|6]tC 
42. 5° ±3* ~52. 5° ±3° CD^fflcD^lSUCfc 

na, aii*<k^#, ft, w*ias^fe*««T«*-rs 

[0 0 8 2] (*Jg^tS 1 0 ) JfcfcSgJgJgfil 1 0 \Z~D^ 
HSgJg^lO^A, ggjj^Sl 1 
tfi, S«K13t«2 3<DM)g^2 3 aCD^ft. &ffl^&4 9 
CDilffiflH 9 aCD^ftSI&W-fcr, ^Jg^ffi9i:^«|co« 

02 ottcofgsncDiyg^&i o^^-r. 

S^SPl 3co^^coElSj^» 1 >:&®3tS2 3. 2 
4 cDjgiStt 2 3 a . 2 4 a*3i^ffiM«4 9 ©igffiltt 
C0|Bj^«r^Sgl l©^W>&Sfe@t?a55. iCD 
Jgffitt. 0° C9#ft (SffiffiS«2 lcoa^tiJVtSjg 
S^S2l6j*(6]2 1 a) K2tLT. ^fi'J«^« 2 3 Wjg 
ii«2 3 aSr^S^W^-f X hfifatmUGltZ 5 1. 
5° ±3° co^lSj, ■etffiMte4 9c0Sffii64 9 a€rMI3 
!V-f Xh^|6}t^l6HC4 2. 5° ±3° OjjftiZLtz 
fccOT^O, MHS2 0. 2 I Oi&mzSitt 
mftl3\ft2 la, 2 0 at, S<l({i5t«2 4CD^iStt2 
4 aco|6j^«0 1 8 .h^UX-iba. 
[0 0 8 3] 0 2 1«*^I81 OCiSSSill 1 
0*^ecDaft£^-f a*-b*&«0-e&9, CCO^ 
SSI l(0*^-fefc. m®2 5, 3 0ra<OBJttl«flE*iS5 
< UTt3><cotca:fc^:-pT. # (R) -IS (G) -ff 

(b) -M-e^dfc^fbfs. cine.*, 
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too8 4] n(D^mmi nz&ttzytomm 

R (m i n) = 2. 7 6% 
R (5V) = 2 4. 08% 
R (7V) =3 0. 6 0% 

[0 0 8 5] fit, ^0«f8f 1 KC^tt^, 
^£l±£fc&<Of=p*n®J££ 5 Vi b£ £^.<Dn > 
^h^CR (5V) &&&7r;£itZ>fc®<DWmmi£ 10 
^7Vilfcit(^3>h7Xh^CR (7V) te, 
CR (5 V). =8. 7 2 
CR (7 V) =1 1. 09 

[0 0 8 6] «M8ll) B2 2*±»B2 3tti 
tt. 3E*^g 1 1 «MHJtt« 2 3 C0M>a«i 2 3a(Z)J 

isk fiffiHK4 9 (ommm4 9 a o^rfii&tflatts 2 4 

tt*«S4 5 0»?©Elft««i#«*«2 3, 2 40 
Ili2 3a, 2 4 a43<fctf&ffl2ffi4 9'CDiffii4 9 

• > And<D«i£8 0 0 nm-1 10 0 nmKRfiU 
&1SMS4 9ttTU ^t 2 — ^3 ><0tt^6 0 nm±2 

3, 2 4£^<7)jgjl!&&2 3 a, 2 4 a^0<k5&lp)t 
KLTE«U *ttB«UB£«4 9£^<£}SfflfBi4 9 a£ 
*0«k3&fa*fcLTEIlb , rtr><5. 30 

[0 0 8 7] T&tetS. H2 2©J:5IC, 
MAlOniiJMB4K2 KOiSWKlfeW-Stta^E^lSl 
2 1a(l ttAS^ffl 3O«WHSfc»bT*0DJC5 
2. 5° ±5° CMWk ffi#CDgfflffl«S#C 2 0CDi5#lC 
«lt«KA»?EM^A2 0 a«\ MIB^ttSfc^UT 
£0OtC5 2. 5° ±5° O*|p»C*0, ttA£HFtt, 

10° ©MXhAW X hEfaUTV**. 

[0088] ftx, nmmmwL2 i<DT&m\z$5\f2>m 40 

*5HWlfiB6rrt2 1 a£0° <W&l«lfc-r*£, g®08» 
«2 llC«MT«*«{iX«2 4^SiM2 4aa. tt 
Effl^^XW(SlilJ[6]l:4 7. 5° ±3° 

^micftD. s®ffl««2 o£ttfflr«*mroK2 

3oaii2'3att, mmy(XhXfa£Mftfa\Z3 
6. 5° ±3° 4>3rfflK&CK ££fc:ffi«M«4 9<Z>ii 
fti4 9all WfE!V-fX h^fFj^ie^fSjlC 1 3 8. 5 
° ± 3° OljftlZ&Z. 

[0 0 8 9] z.<onmmm<o^mmi ihu 1145 

©«B«flUBJ««Mi&«4 9co«JB9rfPffi<h-*f^e 50 
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3t«2 3, 2 4 0{@3tfPffl < h^^JfflLT^^»fi-r^fe 

[0 0 9 0] 023 teSE^glB 1 1 <D*Sfi<&*fc£* 
ta*-b*MBT*^o 2 3 0£<5lC, 

HI lCD^fett, 112 5, 3 Ora(cmaE^Slj!JDbT 
«r^&^lD«H*«Ttt/t— (P) CI^feT^D> « 
S25, 3 oro^ffiO«JBEft»< bT*$KOK£fc&o 
T, * (R) ->* (G) -# (B) -H-acoWS^^ft: 

[0 0 9 1] ClO*lS»l8l-l<0*«Kltl lie 

*^SHO«*ttJBcofli»2pSR (min) £U &<D 
&7K&m\Z&Vt&m#&&* S»JD«EEtf*5 V^itTR 

(5 V) , EP»3«JBt^7 VOtfTR ( 7 V) tt5 

R (min) = 1. 8 5 % 
R (5 V) =2 2. 3 7 % 
R (7 V) =2 8. 3 5% 

[0 0 9 2] fit, elOSigll 1 l£*3#5!l£a 

J!jflSffi£5 VhVfct%<DX>h7Xh£CR (5 
V) , e***$-&«&»OWJlD«BE*7 Vilfctt 
<£>n>h^Xh£CR (7V) <hT££. 
CR (5 V) =12. 0 9 
CR (7V) =15. 32 

[009 3] -rate's, z.<D^mmmi lossgti 

lte, St2 0> 2 1 £tt£^E«Sttfc— #<D«ft 
S2 3, 2 4©3 5©-;J5r<B»fc« (£<Z>*SS7EMrm 

mmrnxwi) 2 3t*«2otomik:ns:offitti8«4 

9£E§T3£<hfcf;:, M»^^Xhft^7 5° 
±10° £££?gj|4 5C9An dCQffi£8 0 0 n 

m-110 Onm, fifflil4 90U^f-y3>©I 
S 6 0 nm± 2 0 nmilfc*^!:* W*» 
£U e©*«fi**»5n*«3fcK2 3, 2 4S«fi:ffli 
S4 9<DEl*ft«t, §gJ6^Sl9, lO<D0kt¥V>m\Z* 

i?aE-r*Jiifc*^vifcfe<DT»D, u^8f ii 

[0094] (mmmmi2) H2 4tt #*w<0*« 
mmo^mmmi 2s«rifiB'e»4. menu i 
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•5.0 

[0 0 9 5] Sl;&£iM§8~l 2©<fc'5&ECBl!©BII 

~ 1 2 ©#t8E LfgftSH 1 1 2 Ttt. #J;Ui*fi H-/1 
>hiLTDCMl, 8eH-^>htW7iJ> 

nMTO^Mc^tsct^Tt^cT, sen 
kjes i;fc3i^fe©&&awg£ win c t^T^-s. 
nmwm 8 ~ 1 2 ®b*bb 1 1 4 ~ 6 © «fc 

-5. 

[0 0 9 6] (*lfll3) 02 5H 

tt. *^lT2&t), BB^SBl 3£. tlSEL^ 
*f 12i, *»6*W*||fRSn*. BB^gBl 3tt, 
^BEL&ftB^-l 2©7V-K«Sl 9©^SfflUtE 

asn. -»©twawj6«2 0 <t«:Mw««2 1 torn 

Ote, ^rtfiUcDMlC. I T0^6^-5nJ^lCMb7 
0 %J^Ji««jitt*Wr?>^il«ffi2 5#3*7*f®is££ffl 

fc^U-fS Ffr6>£tSi»K[6]ffii2 9*«snxt^. 

mmmmw.2 1 oMfttommizit, 1 To^sis^tt 
S3 0Rztwmmm3 oicii^ntx-f v^-y^m? 

TFT3H1 -eoy-hmffi^wsff^m^-r^y 

T3 1 &$tr&B£«*fct£. Sfl;->U 3 >d^e.^^S 

rafeetM3 4avi^->j§a££*i, HKimffi 3 o 

BDQJ&Bft3 4±fctt#U'f3 Ktf»6&D, Effl£19#* 
B£nfc&BB[6]BI3 2*tMSnt^5. fflffifSjM2 9 
£&iE[6jlBl3 2 iOMlctt. Bf)fe*l«Hc»MKrtia*ifc 

[0 0 9 7] BB5 ltt. Ol^T-'Jy?-* 
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PCGHMf. PD-«»f»ftS) BB. PDBB 

[0 0 9 8] £©<fc-3&, ^ginm m%WL, 

[0 0 9 9] ±|B*Jg^^ 1-13 Ttt. BB«7*S& 1 

3&*WEL%ft£?i 2 i^£«j&$nfc#, £ne> 

HM^SIc0«^gB 1 1 ©BBiSE*g|5 1 3 <h#tt E 
10 1 2 <t(DfflfC02 6 (a) . .(b) IC*?J:5& 

3tJtff3ErlRllWII«5 3&eBb&*HfiT»oTfcJ:(r». 
3titff #l*JfWfH« 5 3 tt, *iJ*-^-fh. <UiX 

38*1 - 3~1- 4fc«iesnTlr»*. *jfc3fc»fT#!*l« 
1S5 311 -£<Z)ttA&?*»l 3 &0ttfiBMtf£Btt 

0, 6»' t«jeanT«o» jm-cjfeBff^isnwiiBB 

20 3^©)t0A»ft(l, KAK^tfl 3 OB*HToa«iB 
WoiicM^rAoM. BW4BWB 5 3 ©¥»&BBi©« 

A^ffil 3<M©i£B;£|6j©$|ll£, 0° it. V-f^D 
+ (* ) . j&*6l'M©ttS«- C ) ^SBf*. «#* 

&£2 5° cKje-rst, Kmmoii^o), x$tm*+ 

3 0° ©7Jt3fcX*«0' OUlB«tbTlttirr*J:t38« 

[oioo] «jt. mmmmi-mmmmi 3cowt 

Atf. BB^E— KtTNBJI^E:— HOBC STNiSi 
=£-]«. yXh-^Xh (GH) BB^-H. 
)8V»4V>PC (ffi£B) *-H. PDLC (B^»B 
^BB) K, PDLC/GHt-K. np-Xx'Jy 
^BB^-H. PCKi/GHt-KJifOfttO** 
F&BAB/Ktf 1 3££B?£C£tfT««. C© 

B^», B?t«©*B^i*©> BB**B©B^%>Bl:^ 

40 [0 10 1] ±EUfcft*B»«T?t4. Xki/ h 

PJk5*yt>XI18S, A 1 q 3 Tft-SB^BSIB 
16t, P VC z tBNDieftM#»iTa5M 
dill 7 &«&*Lfc*|j&&l/fc#t. <fi©WtSEL*J 

[0 10 2] ±l2*BJe® 1 ~ 1 3ttt, ^M1sf»* 

fiELM^f 1 2(C*^T, 
50 nPVCzi^fii$SftStTV^, Alq 
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3 CD*. StzitA 1 q 3RZfijEHW£M<Dtt>lZ. A 1 q 

®<0yt*5tyt-tZ>ft%:timZW<to2itTh&l<\ Alq 
3«, ^ngft^IEjFLtft^t^R^fCiOW^fet 

[0 10 3] ft*JS»«Tftt, RHAV-HtltU 
V^i-DA^tJSV^, /\7-<yi± (Hf, ft* 
M&3. 63eV) 4»*±«7E*Tf**^* >5^A 

(Sc. ft*BS&3. 5eV) , -fyhU^A (Y. ft 10 
mm&3. leV) , 7>^> (La. ffc*&»3. 5 
eV) , ir'J^A (Ce. ft*K&2. 9eV) . ^7 
-fe*5?A (Pr) . (Nd, ttmm&3. 2e 

V) . ^n^WA (Pm) . ■nUW (Sm, ft* 
m%L2. 7eV) , a^ntf^A (Eu, ft*Mgc2. 
5eV) . #FUx#A (Gd, ft*KS3. le 
V) . (Tb, ft*Pi&) . ^X^DyW 

(Dy) . *MXA (Ho) . XJWfcf^A (E r . ft 
*g|&2. 9 7eV) . yU"7A.(Tm, -f yjrJUf^ 
A (Yb, ft*K»2. 6eV) , JVr^VA, (Lu) 20 

t o i o 4 ] ±fd.mmmm 1 ~ 1 3 -e», sett* v- h 
is \z una u «& $ -a- 5 «it £3iffl-rntf*g-ft® 

[0 10 5] ±fB*&&J£!S 1 ~ 1 3TI1 W«gEL$g)fc 
*^1 2<DS«1 l(im~5 

m^^mzmmtnu, £om^mm\zTz>z.izwg 30 

[0 10 6] ±ffi*SS^l~l 3TI1 SfcS^gPl 
3tt. TFT3 lCi^T^f ^^ffilTiofc^ 

[0 10 7] 

•5. 

[0ffi<D«^i»^] 

[01] *%HlCffi«*a%eB®%;K«m&*rffiB 
0. 

[02] mMBminftm&m^wLwm* 
sss tc*hr ^. & ^-r x * ^-f ? ? a . 

[04] lEUffimm (HTL) rtWjEJLO^ft^^xX 50 
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A X*;i/#- y-f -V ^ 9 A . 
[05] PVCz. ^ViJ>6!)«H-^tlfePVC 
z, X.? ;-)ltp\zW&-tZlr-?V >6<D^tX?n<Dft 

[06] P VC z OEL#ttt P Lttt^tX^ h 
^0. 

[0 7] m^mm2<Dm^mm^-rmmm. 
[08] mmmm3<Dm^mm^tmmm. 

[0 9] *Jg^4O«^gg*^T»rffi0. 

[010] mmmmso^mm^rmmm. 

[011] fttMBM^®£*£ll£*-r»rBB. 

[012] nmmm7 com^mm^m-rwimm. 

[013] ^JSP^8cD^^SS-^T»f®0„ 
[014] *M%ii*80aM#?0£ffltt£&&«%tt 

[015] *JS^8(077 7-fKffi^gg©*^fe<7) 
^{fc£^-rfiS?0. 
[016] ?VU>6:fcJ;tfDCM10&g<hEL5!lg 

[017] S^f^9<a^g«£*TrBfr®0. 
[018] m&ftlrV&faVim. «fli%fi«>Sii«li«J: 

[019] mmmm9<D$tmmm<D^^.(Dm<t^r 
[020] mm&mi o ©«a#^<Dei3jtt*, #(1* 

[021] mmmmi o <D^mm<Dm^<Dmit^ 
"ffe^0. 

[022] mmmmi i (Dm^^n^ytm, 
[02 3] mmmmi i <^**sfio^e®^fk** 

Tfe&0. 

[024] mmmmi 2(D^mm^mtmmm. 
[02 5] mmmmi 3<Dm^mm^rwimm. 

[02 6] (a) (b) tt3Htfr2rftllMff«&* 

-r»f®ift^0. 

[0 2 8] f&fe0&7Kgft£*%r»HBBI. 

[02 9] €E3(EOECBa«*««SE«te**taA»lS 

[WF^Wia^] 

1 1 m^mm 

12 *^ELSg7t*^ 

1 3 
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1 8 hPJR*yt>Xi 
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a A»3t 
b ffl»3t 
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7D> h^-vCD^g 
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